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AHajiH3 ce30HHoii ^HHaMHKH 3apa^ceHHocTH napa3HTaMH pti6 h CTpyKTypbi hx KOMno- 
HeHTHbix cooOmecTB b OojibmuHCTBe padoT orpatmHHBaeTai nepnoAOM oTKpbiTou bo am c 
M aji no 0KT5i6pb. BMecTe c tcm noAJieAHbin nepHOA ro^a MoaceT 6biTb Ba^cHbiM b ce30HHon 
OTHaMHKe cooOmecTBa. LJejib paOoTbi — aHamn ce30HHon AHHaMHKH cTpyKTypbi coo6me- 
CTBa napa3HTOB epma H3 p. Bbiner^bi, oxBaraBaiomeH noJiHbin toaoboh ahkji. 

BbiflBJieHbi Tpn paBHOBecHbix coctohhhh, b KOTopbix coodmecTBo napa3HTOB epma Ha- 
xo^njiocb b pa3JiHHHbie nepnoAbi ce30HHoro ijHKJia: b anpene, b oKTadpe n b HHBape—Ha- 
najie (JjeBpajui. nepBoe paBHOBecHoe cocToaHne xapaKTepH30Bajiocb bbicokhmh 3HaneHH5i- 

MH pa3H006pa3HH, HHCJieHHOCTH H OHOMaCCbl napa3HT0B, BTOpOe-MHHHMaJIbHbIM pa3HO- 

o6pa3HeM H Cpe^HHMH 3HaneHH5IMH HX HHCJieHHOCTH H 6HOMaCCbI, TpeTbe - Cpe^HHM 

ypOBHeM pa3HOo6pa3H^ H MHHHMaJIbHbIMH 3HaneHH5IMH HHCJieHHOCTH h OnoMaccbi napa- 
3 htob. Bo Bcex cTaijHOHapHbix coctohhhhx y coodmecTBa HaOjno/taeTCfl MHHHMajibHaa 
CKOpOCTb TpaHC(J)OpMailHH BHAOBOH CTpyKTypbi, OHOMaCCbl H HHCJieHHOCTH OpraHH3MOB. 
KpHTHHeCKHe nepHOAbl B pa3BHTHH aHaJIH3HpyeMOH CHCTeMbI COOTBeTCTByiOT BpeMeHH 
OTMHpaHHH napa3HTOB npoimioro ro^a po)KAeHH5i h 3apa^ceHHio xo3HHHa hoboh hx reHe- 
paimen. noKa3aHO, hto ce30HHaa AHHaMHKa cdajiaHCHpOBaHHOCTH coctohhhh KOMnoHeHT- 
Hbix cooOmecTB napa3HTOB pbi6 h HanpaaceHHOCTH hx B3aHM00TH0meHHH aAeKBarao ot- 
pa^CaeTCH HHAeKCOM D'e , KOTOpblH OlteHHBaeTC^ no pa3HOCTH BejlHHHH HHAeKCOB AOMHHH- 
poBaHH5i (no IIIeHHOHy), paccnnTaHHbix no hhcjichhocth h dnoMacce cocTaBJiaiomHx hx 

BHAOB. 

Kmoueebie aioea : ce30HHaa AHHaMHKa, paBHOBecHoe cocTOAHHe, cooOmecTBO, bhao- 
Ba h CTpyKTypa, napa3HTbi, (J)a30BbiH nopTpeT, epm, Gymnocephalus cernuus. 


AHaJIH3 Ce30HH0H AHHaMHKH 3apa>KeHHOCTH napa3HTaMH pbl6 H CTpyKTypbi 
hx KOMnoHeHTHbix cooOmecTB b 6ojibniHHCTBe pa6oT orpaHHHHBaeTCH nepno- 
AOM oTKpbiTOH BOAbi c Man no OKTn6pb (Kennedy, 1997; riyraneB, 1999; /Jo- 
Pobckhx, 2002a; TKoxob, 2003; /(opobckhx, TojinKOBa, 2004, 2009, 2011; Py- 
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CHHeK, 2005, 2007; ToJiHKOBa, 2005; ^opobckhx h ap., 2007; CTenaHOB, 2007; 
/^opoBCKHX, CTenaHOB, 2009, 2011a, 6, 2012a). HccjienoBaHnn, 3axBaTbi- 
Batomnx 3hmhhh iiepnoa paiBiiTiiM napa3HTapHbix coo6in,ecTB, hcmhoi o Ho- 
Pobckhx, 2005; /JopoBcioix, CTenaHOB, 2011a, b, 20126, 2014). BMecTe c 
TeM noane^Hbin nepnoa roaa mohcct 6biTb BaacHbiM b ce30HHon anHaMHKe co- 
o6inecTBa. 

rioKa3aHO, hto b TeMCHiie roaa y KOMnoHeHTHoro cooomecTBa napa3HTOB 
roJibHHa Phoxinusphoxinus (Linnaeus, 1758) HMeeTca HecKOJibKO KpnTnnecKnx 
Tonex b pa3BHTHH n coctohhhh paBHOBecHH (^opoBCKHx, TepemeHKO, 2009; 
/JopoBCKHx nap., 2012). nocjieflHne xapaKTeproyiOTCH HyneBon CKopocTbio 
H3MeHeHHH CTpyKTypbi coo6mecTBa. yKa3aHHbie nponeccbi aaeKBaTHO OTpaaca- 
iot flHHaMHHecKHe (J)a30Bbie nopTpeTbi coo6mecTB napa3HTOB, pacnnTaHHbie 
Kax no aaHHbiM o hhcjichhocth napa3HTOB, Tax n 6noMaccbi. 

riepeHHCJieHHbie Bbraoabi caeJiaHbi Ha ocHOBe H3yHeHna coo6m,ecTB napa3H- 
tob rojibHHa. rio3TOMy npeacTaBJiaeTca HHTepecHbiM npoBecTH aHajiH3 nojiHon 
ce30HHon flHHaMHKn CTpyKTypbi coo6in,ecTBa napa3HTOB eprna Gymnocephalus 
cernuus (Linnaeus, 1758), HMeioinero HHbie cncTeMaTnuecKoe noJioaceHHe n 
npnHajuieHCHOCTb k (JiayHHCTHHecKOMy KOMnneKcy. 

IJejib pa6oTbi — aHajiH3 ce30HHon .aiiHaiviiiKii CTpyKTypbi coo6in,ecTBa napa- 
3htob eprna H3 p. Bbinerabi. 


MATEPHAJI H METOflHKA 

MaTepnanoM ajih aHajiH3a nocjiyacHJia HHcJjopManna no BHaoBOMy cocTaBy 
n KOJiHHecTBeHHOMy cooTHomeHHio bhjiob b coo6in,ecTBe napa3HTOB eprna. 
Pbi6a B03pacTOM 2» — 2+ (Bcero 330 3K3.) OTJioBJieHa c (JieBpajia no neKa6pb 
2007 r. H3 Kypbn HanpoTHB aep. napner HeaajieKO ot noc. 3ejieHen (CbiKTbiB- 
aHHCKnii p-H, Pecny6jiHKa Komh), neacamero b 31 km ot r. CbiKTbiBKapa bhh 3 
no TeneHHio p. Bbinerabi. C6op MaTepnana npoH3BeaeH no oomenpiiHUTon Me- 
ToaHKe. AHajiH3 BHflOBOn CTpyKTypbi coo6in,ecTBa napa3HTOB pbi6 ocHOBaH Ha 
aaHHbix OTHOCHTejibHoro o6hjihh BHflOB no 6noMacce n nncny oco6en. Bo Bcex 
CJiynaax pacneT HanaT c 1-ro flHBapa. 

OnncaHne aHHaMHKH bhaoboh CTpyKTypbi napa3HTOB pbi6 ocHOBaHO Ha 
aHajiH3e H3MeHeHHH b aoMHHnpyiomeM KOMnneKce, HHacKce 6nojiornHecKoro 
pa3HOo6pa3Ha, AHHaMnnecKoro (Jia30Boro nopTpeTa n HHneKce oneHKH npeo6- 
JiaaaioineH acH3HeHHon CTpaTernn bh^ob. 

2J,jih o6beKTHBH3annH BbiaejieHHH rpynn napa3HTOB no o6hjihio npnMeHeHa 
JiorapmjiMHHecKafl uiKana (TepemeHKO, HaanpoB, 1996). OneHKa pa3Hoo6pa- 
3 hh coo6in,ecTBa ocHOBaHa Ha (JiyHKijHH UleHHOHa (TepemeHKO h ap., 1994): 

H = -£/?, xlog 2 p^ 

i'=l 

rae H — pa3Hoo6pa3ne CTpyKTypbi coo6in,ecTBa, p, — aona i-ro Buna no hhc- 
JieHHOCTH HJIH SnOMaCCe, N -HHCJIO BHflOB napa3HTOB y X03HHH3. 

B 3KOJIOTHH KpHBbie flOMHHHpOBaHHH BHflOB paCCMaTpHBaiOTCa C n03HHHH 
3peJIOCTH COo6lH,eCTB H CTeneHH HanpiOKeHHOCTH B HHX KOHKypeHTHbIX OTHO- 
ineHHH (Magurran, 1983). YopBHK (Warwick, 1986) ana oneHKH CTpecca, hc- 
nbiTbmaeMoro mopckhmh coo6inecTBaMH BcneacTBne 3arpa3HeHna, npeaao- 
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>khji ABC-mcxoa (abundance-biomass curves), Koxopbiii 3aKJHOHaexca b cpaB- 
HeHHH reoMCTpn i iecKHx pa^OB HaKonjieHHbix HHCJieHHOCxen bhaob h hx 
H aKonJieHHbix buoMacc. Ilpn otcvtctbhh cxpecca cooxBexcxByiomaa Kpunaa 
6noMaccbi pacnojiaraexca Ha# kphboh hhcjichhocxh, a b ycJiOBnax cnnbHoro 
cxpecca KpnBaa hhcjichhocxh pacnojiaraexca HaA kphboh 6HOMaccbi. IlocKOJib- 
xy b 6jiaronpHHXHbix ycJiOBHax BbipaBHeHHoexb h pa3Hoo6pa3He bhaob no 
SnoMacce HH*:e, neM no hhcjichhocxh, xo b AaJibHenineM ajib ohchkh 3KOJiorn- 
necKoro SnaronoJiynHa hjih HanpjDKeHHOCXH b coo6in,ecxBe npeAJioaceH hhackc 
ouchkh npeobJiaAaioujen >KH3HeHHon cxpaxernn bhaob D' e coo6in,ecxB 30o6eH- 
xoca (JieHHceHKo h AP-, 2013). 

^e H S pQ /H S pQ max H S pA IH S p.\ max {H S pB H S p/t) l log(N), 

rAe H’ spB — hhackc pa3HOo6pa3HH bhaob (IIIeHHOHa) no bnoMacce, H' spA — 
hhackc pa3Hoo6pa3HH bhaob (IIIeHHOHa) no KOJiHnecxBy ocoben, N — KOJinne- 
CXBO BHAOB B Bbl6opKe. 

J(aHHbiH HHAeKC npHMeHeH aab aHajiH3a ce30HH0H AHHaMHKH Hanpa>KeHHO- 
cxh b coo6m,ecxBe napa3HXOB. Hhackc D' e npeACxaBjiaex co6on pa3HOCXb hh- 
(JjopManHOHHbix oneHOK BbipaBHeHHOcxen ahb bhaob KOHKpexHoro coo6in,ecx- 
Ba no KOJiHnecxBy ocoben h no 6HOMacce. B ochobc MexaHH3Ma pa6oxbi hh- 
AeKca Jieacax BbiBOAbi nnaHKH (Pianka, 1970) o cooxHomeHHH cxeneHen 
AOMHHHpoBaHHH r- h K-cxpaxeroB b coo6in,ecxBax, noABepaceHHbix h Heno- 
ABepaceHHbix 3KOJiorHHecKOMy cxpeccy, a xaxace mcxoa ABC-kphbmx YopBHKa 
(Warwick, 1986). noKa3aHO (JJeHnceHKO h AP-, 2013), neM mme 3HaneHHe 
AaHHoro HHAeKca, xeM MeHbme HanpioKeHHocxb b coo6in,ecxBe, hxo cooxBexcx- 
Byex npeo6jiaAaHHio b coo6in,ecxBe bhaob K-cxpaxeroB, neM oh Bbime, xeM 
CHJibHee HanpaaceHHoexb b coobinecxBe, hxo cooxBexcxByex pocxy o6hjihh bh¬ 
aob r-cxpaxeroB, yKa3biBaa Ha yBeJiHHemie cxpecca. 

3(jxj)eKXHBHbiH MexoA aHaJiH3a H3MeHeHHH b cxpyKxype coo6in,ecxBa >kh- 
boxhmx 3aKJiioHaexcB b aHajiH3e AHHaMHHecKoro (J>a30Boro nopxpexa ero 
cxpyKxypw (Verbitsky, Tereshchenko, 1996; TepemeHKO, BepbunKuh, 1997). 
JIjib nocxpoeHHH AHHaMnnecKoro (J)a30Boro nopxpexa Heo6xoAHMbi AaHHbie, 
B3HXbie c onpeAeJieHHon AHCKpexHOcxbio no BpeMeHH. HHxepBaji AHCKpexHo- 
cxh onpeAejiaexca AHHaMHHecKHMH cbohcxb3mh cncxeMbi h aojdkch 6bixb 
MeHbme, neM BpeMH ee nepecxpoiiKH b oxBex Ha bo3achcxbhc (Levin, 1992). 
BpeMa nepecxpoiiKH coo6in,ecxBa napa3HXOB cocxaBJiaex HecKOJibKO hcacjib. 
Ilpn aHajiH3e coo6in,ecxBa napa 3 HXOB npo6bi cxapajincb 6paxb c HHxepBajiOM b 
2 HeACJiH. 

Cyxb MexoAa AHHaMnnecKoro (jmoBoro nopxpexa b npnMeHeHHH k aHajiH3y 
AHHaMHKH cxpyKxypbi KOMnoHeHXHbix coo6m,ecxB napa3HXOB pbi6 noApo6HO 
H3JioaceHa paHee (jjopoBCKHx, TepemeHKO, 2009). 


PE3yjIbTATbI 

PaccMOxpHM ce30HHyio AHHaMHKy cxpyKxypbi coobmecxBa napa3HXOB 
epma. B aHBape—Hanajie cjjeBpajia xpaeKxopna cncxeMbi Ha AHHaMHHecKOM 
f|)a30BOM nopxpexe, pacHHxaHHOM no a^hhmm o bnoMacce napa3HX0B, HMeex 
bha nacxH HHKJiHHecKOH kphboh, hxo yKa3biBaex Ha Haxo)KAeHHe hx coobmecx- 
Ba b paBHOBecHOM cocxohhhh c pa3HOo6pa3HeM 0.95 (pnc. 1). B axo BpeMa 3a- 
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Phc. 1. ^HHaMHKa pa3Hoo6pa3H« (a, 6) n ^HHaMnuecKiie (J)a30Bbie nopTpeTH cTpyKTypu coodmecT- 
Ba napa3HTOB eprna (e, 2 ), onncaHHbie cooTBeTCTBeHHo no 6noMacce n hhcjichhocth ocoden co- 

CTaBjnnomnx ero bh^ob. 

1 — ncxo,UHbie aaHHbie; 2 — cnia>KeHHbie; 3 — HanajTbHoe cocToamie cucTeMbi; 4 — HanpaBJieHiie nepeMeme- 
hmb; 5 — cocTOBHiie cucTeMbi b momcht BpeMemi (cyrcuc), odo3HaHeHHbiH ijii<|ipOH y KpHBoii; 6 — ycTOHHHBoe 
COCTOBHIie CMCTeMbI, 7- KpHTIiHeCKaa TOHKa B {JiyHKnMOHMpOBaHMM C 006 meCTBa. 

Fig. 1. Dynamics of diversity (< a , 6) and dynamic structure’s phase portraits of ruffe parasites assem¬ 
blage ( e , 2 ), according to biomass and number of specimens of component species. 


peniCTpHpOBaHH MaKCHManbHbie hhcjichhoctb h 6iiOMacca napa3HTOB, bmco- 
Koe 3HaneHHe HHneicca Hanpa>KeHHOCTH (pnc. 2). Bo 2-h nojiOBHHe <j)eBpajia Ha 
50-e cyT otmchchm nponecc <j)opMnpoBaHna coo6mecTBa, nponoJi>KeHHe 3ace- 
jieHHa napa3HTaMn pbi6bi, yMeHbuieHHe Hanpa>KeHHOCTH othoihchhh bhaob b 
coo6mecTBe. K Hanany MapTa, no 66-x cyT HaOjnoneHHH, b coo6mecTBe nneT 
ycKopeHwe CTpyKTypHbix nepecTpoex, a 3aTeM hx aaiYienJiCHiie. Ha 100-e cyT, b 
1-h nexane anpena, coo6mecTBO npHuuio b paBHOBecHoe cocroaHHe c m3kch- 
MajlbHblM BH^OBblM pa3H006pa3HCM 1.33, 3HaHHTejlbHOH HHCJieHHOCTbK) H 6hO- 
Maccofi napa3HTOB. B coctohhhh paBHOBecna oho HaxonHnocb £0 130-x cyT c 
Hanajia pa6oT (2-a nexana Maa). 3a 3to BpeMa HecKOJibKo Bbipocua hhcjich- 
HOCTb napa3HT0B. HanpaaceHHOCTb hx B3aHMooTHomeHHH b coo6mecTBe no 
CpaBHeHHIO C COCTHHHeM B 3HMHee BpeMa CHH3HJiaCb. K KOHny HIOHfl Ha 
180-ecyT npoH3omno 3HaHHTenbHoe naneHne 3apa>xeHH0CTH napa3HTaMH 
epuia H HanpjDKeHHOCTH HX B3aHM00TH0IIieHHH B C 006 meCTBe, CHH3HJ10Cb 3Ha- 
neHne HHnexca OHOJioniHecicoro pa3HOo6pa3na no 1.0. 3T0My BpeMeHH coot- 
BeTCTByeT xpHTHHecicaa TOHica b (jjyHKHHOHnpoBaHHH pa36npaeMOH chctcmm. 

Ha 220-e cyT (8 aBrycTa) coo6mecTBO napa3HTOB npnxonnT k coctoshhio 
co 3na4CiiHCM HHneKca pa3HOo6pa3na paBHbiM 0.7. 3to nepnon Hanana hhtch- 
chbhoto oTMHpaHHa napa3HTOB npoumoro rona poacneHHa h noaBneHHa oco- 
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Phc. 2. Ce 30 HHaa awHaMHKa HanpjDKeHHOCTH b coodmecTBe napa 3 HTOB eprna (1) h 3 apa^ceHHOCTH 

eprna (2). 

Fig. 2. Seasonal dynamics of stress in ruffe parasite assemblage (/) and infection rates (2). 


6eii hx hoboh reHepauHH, hto Be^eT k B03pacTaHHio HanpaaceHHOCTH B3aHMO- 
OTHOiueHHH bhaob b coo6iuecTBe, ycHJieHHio CTpecca. Ha 277-e cyT (4 okth6- 
pa) aHajiH3HpyeMoe coo6mecTBO bxoaht b HOBoe ycTOHHHBoe cocToaHHe c 
MHHHMaubHbiM pa3HOo6pa3HeM 0.35. 3to nepnofl OKOHHaTejibHoro OTMHpa- 
hhh napa3HTOB CTapoii reHepauHH h HapacraHHa HHCJia TaxoBbix hoboh. Ha- 
npa'/K'eHHOCTb B3aHMOOTHOHieHHH napa3HTOB B COOOLUeCTBe CHH5KaeTCa. 
Ha 290-e cyT (19 OKTa6pa) b (JjyHKHHOHHpoBaHHH coo6mecTBa c bhaobmm pa3- 
HOo6pa3HeM 0.37, hcjihkom o6pa30BaHHOM oco6aMH hoboh reHepauHH, HacTy- 
naeT kphthhcckhh momcht. HanpaaceHHOCTb B3aHMOOTHOiueHHH bhaob b co- 
o6mecTBe BHOBb B03pacTaeT. flajiee hact 6bicTpbiH nepexoA k 3 10-m cyT (6 ho- 
a6pa) b cocToaHHe c pa3HOo6pa3HeM 0.48 c nocueAyiomeH nepecTpoHKOH b 
CT opoHy yBejiHneHHa pa3Hoo6pa3Ha ao 0.8 b AeKa6pe. HanpaaceHHOCTb B3an- 
MOOTHomeHHH napa3HTOB b cooOmecTBe CTa6HjiH3HpyeTca. B aHBape, KaK no- 
Ka3aHO Bbirne, cooSmecTBO aojdkho bohth b ycTOHHHBoe cocToaHHe c bhao- 
bwm pa3HOo6pa3HeM okojio 0.9 h bwcokhm 3H3HeHHeM hhaokca HanpaaceH- 

HOCTH. 

AHanorHHHyio KapTHHy AaeT aHanH3 hhcjichhocth cocTaBJiaioiunx aHajiu- 
3HpyeMoe coo6mecTBO bhaob (pnc. 1, 2). B Hanajie Ha6jiiOAeHHa cooSmecTBO 
HaXOAHJIOCb B yCTOHHHBOM COCTOaHHH C BHAOBbIM pa3H006pa3HCM 0.76 H Bbl- 
cokoh HanpaaceHHOCTbio B3aHMOOTHOiueHHH napa3HTOB. 71 o 60-x cyT ( 1 MapTa) 
cKopocTb nepecTpoiiKH coo6mecTBa yBejiHHHBajiacb, a 3aTeM CMeHHJiacb Ha 
npoTHBonojioacHyio. Ha 100-e cyT (8 anpena) oho aocthtjio hoboto paBHOBec- 
Horo cocToaHHa c MaKCHMaAbHbiM ypoBHeM pa3Hoo6pa3Ha 1.31. HanpaaceH- 
HOCTb B3aHMOOTHOuieHHH napa3HTOB b coo6iuecTBe CHH3HJiacb. 4epe3 10 AHeil 
AonojiHHTejibHbiH (JjaKTop (MeacnonyjiauHOHHbie B3aHMOOTHOuieHHa) Bbrnen 
coo6mecTBO H3 3Toro cocToaHHa, HaHanHCb CTpyicrypHbie nepecTpoiiKH b cto- 
poHy yMeHbmeHHa pa3HOo6pa3Ha h Ha 170-e cyT (19 HioHa) oho aocthtjio Kpu- 
THHecKoil tohkh b (jjyHKHHOHHpoBaHHH c pa3HOo6pa3HeM 1.1. 3aTeM CTpyKTyp- 
Hbie nepecTpoiiKH CTajiH ycKopaTbca, AOCTHTHyB MaKCHMajibHoil ckopocth Ha 
220 -h AeHb (8 aBrycTa) c ypoBHeM pa3Hoo6pa3Ha 0.75. HanpaaceHHocTb B3an- 
MOOTHOuieHHH bhaob b coo6iuecTBe B03pacTaeT. /Jajiee cTpyKTypHbie nepe- 
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CTpoiiKH cTanH 3aMeAJiaTbca, hto yKa3biBaeT Ha npn6jiiDKCHne coo6mecTBa k 
paBHOBecHOMy coctohhhio c ypoBHeM pa3Hoo6pa3Ha 0.37. 3to nporaounio 
Ha 277-e cyT (4 OKTa6pa). HanpaaceHHOCTb B3aHMOOTHomeHHH bhaob b coo6- 
mecTBe cHnacaeTca. 3aTeM Ha 304-e cyT (31 OKTa6pa) b (JjyHKHHOHnpoBaHHH 
cooSmecTBa napa3HTOB BHOBb OTMeneHa KpHTnnecKaa TOHKa c ypoBHeM pa3HO- 
o6pa3Ha 0.43. HanpaaceHHOCTb B3aHMOOTHOiueHHH bhaob b coo6m,ecTBe yMe- 
HbuiHjiacb. flajiee hact ObiCTpbifi nepexoA k 325-m cyT (21 Hoa6pa) b cocToa- 
HHe c pa3Hoo6pa3neM 0.6 c nocjieflyiomeH nepecTpoiiKOH b CTopoHy yBejiHHe- 
HHa pa3Hoo6pa3Ha ao 0.79 Ha 350-e cyT (16 AeKa6pa). HanpaaceHHOCTb 
B3aHMooTHouieHHH bhaob b coo6in,ecTBe HecKOJibKO noBbimaeTca h CTa6njiH- 
3HpyeTca. 

B aHBape cjieAyiomero roAa, BepoaTHo, coo6iu,ecTBO bohact b ycTOHHHBoe 
cocToaHne c bhaobmm pa3Hoo6pa3HeM okojio 0.7—0.8 h bmcokoh HanpaaceH- 
HOCTbK) B3aHMOOTHOUieHHH COCTaBJiaiOH],HX eTO napa3HTOB. 


OBCy^CAEHHE 

HTax, CTpyicrypa komhohchthoto coo6m,ecTBa napa3HTOB eprna Ha npoTa- 
aceHHH Bcero nepnoAa Ha6jiiOAeHHH He ocTaBajiacb nocToaHHofl, oHa Bee BpeMa 
H3MeHajiacb. 3to coo6m,ecTBO b ycjioBHax cpeAHero TeneHHa p. BbinerAbi b Te- 
neHHe roAa nocjieAOBaTejibHO npoxoAHT 3 ctbahh pa3BHTHa, o6ycjiOBjieHHbie 
CMeHoil reHepauHH cocTaB.aaromux ero bhaob. 3th ct3ahh cjieAyromne: 
a) ccj)opMHpoBaHHoe coo6m,ecTBO c Maa no HioHb, 6) pa3pymaiomeeca b 
HioJie—ceHTa6pe h b) BHOBb (JiopMnpyioineeca c AexaGpa no MapT (,Z],opobckhx, 
CTenaHOB, 2011 b). AHaaornHHVK) xapraHy H3MeHeHna CTpyKTypbi komhohch- 
thhx coo6m,ecTB napa3HTOB Ha6jnoAaJin npn aHajiH3e ce30HHon ahh3mhkh Ta- 
kobhx y HHbix bhaob pbi6 H3 3TOTO h Apymx 6acceHHOB (flopoBCKHx, 2002a; 
flopoBCKHx, r ojiHKOBa, 2004; r ojiHKOBa, 2005; CTenaHOB, 2007; ,Z],opobckhx, 
CTenaHOB, 2009, 2011a, 6, 2012a, 6, 2014). 

IIoKa3aHO, hto c Maa no HioHb coo6in,ecTBO ccjiopMnpoBaHO. IIapa3HTbi b 
OCHOBHOM npeACTaBJieHbl 3pejIbIMH aCHBOpOAHIAHMH H OTKJiaAblBaiOmHMH aima 
OCo6aMH H JIHHHHOHHbIMH CT3AHaMH BHAOB, HCnOJIb3yiOH],HX pbi6y b KanecTBe 
npoMeacyTOHHoro xo3aHHa. B HioJie—ceHTaSpe cpeAH napa3HTOB epuia H3 6ac- 
ceima cpeAHero TeneHHa p. BbinerAbi BCTpeneHbi 3pejibie, OTKjiaAbiBaiomHe 
anna h OTMHpaiomHe oco6h, jiHHHHOHHbie ct3ahh napa3HTOB, nciio.ab3VKHniie 
pbi6y b KanecTBe npoMeacyronHoro xo3aHHa (/(opobckhx, MaTpoxHHa, 1987; 
flopoBCKHx, 1988, 1991; flopoBCKnx, CTenaHOB, 2011b). rHpoAaKTHJiiocbi k 
3TOMy nepnoAy OTMnpaiOT h 3HaHHTejibHyio nacTb mojia, b aBrycTe h ceHTa6pe 
OTcyrcTBOBajin. B HioJie y HexoTopbix bhaob napa3HTOB noaBJiaioTca oco6h 
hoboto noKOJieHHa. Coo6m,ecTBO bxoaht b cocToaHne pa3pymeHHa CBoeft bh- 
AOboh CTpyKTypbi. C Aeica6pa no MapT coo6m,ecTBO OojibiiieH nacTbio coctoht 
H3 MOJiOAbix oco6eil h jihhhhohhmx CTaAnfl napa3HTOB, y rnpoAaKTHjiiocoB 
HMeioTca 3apoAbiuiH b MaTKe. 3to coo6m,ecTBO b cocToaHHH (jtopMHpoBamia 
CBOeil BHAOBOH CTpyKTypw. 

AHaAH3 ce30HHon AHHaMHKH CTpyKTypbi coo6mecTBa napa3HTOB eprna no- 
Ka3aji, hto b TencHiic KajieHAapHoro roAa y Hero HMeioTca Tpn cocToaHna paB- 
HOBecHa, xapaKTepH3yioiii,Heca CTa6HJiH3auHen CTpyKTypbi (hh3koh CKopocTbio 
H3MeHeHHa pa3HOo6pa3Ha), H ABe KpiITHHeCKHe TOHKH B pa3BHTHH. 
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riepBoe coeroflHHe paBHOBecHH Ha6jiioaajiH b aHBape—Hanajie (jieBpajia c 
pa3HOo6pa3neM coo6mecTBa no hhcjichhocth 0.76, no 6noMacce — 0.95. 3 to 

BpeMH MaKCIIMajn.HblX 3HaHeHHH HHCJICHHOCTH H 6nOMaCCbI napa3HTOB, BblCO- 
khx — HHfleKca Hanpa>KeHHOCTH, noBbimeHHa pojin b coo6m,ecTBe bhaob 
r-CTpaTeroB, ycnjieHne CTpecca. 3to cocroaHHe coo6in,ecTBa CB»3aHO co CTa- 
Aueii ero (J)opMnpoBaHna. BTopoe — Ha 100-e cyT (8 anpeua) npn MaKCHMajib- 
hoh BejiHHHHe HHAeicca pa3Hoo6pa3HH 1.33 no 6noMacce h 1.31 no hhcjichho- 
CTH. Coo6lU,eCTBO B 3TOT nepHOA XapaKTepH3yeTCH MaKCHMaJIbHbIM hhcjiom bh- 
AOB, 3HaHHTejIbHOH HHCJieHHOCTblO H 6nOMaCCOH, HeKOTOpbIM CHH/KCHHeM 
Hanp«)KeHHOCTH B3anMOOTHOineHHH napa3HTOB, noBbimeHneM pojin b HeM bh- 
AOb K-CTpaTeroB, ocjia6jieHneM CTpecca. 3to coo6iu,ecTBO b (J>a3e ctjjopMHpo- 
BaHHOcra. TpeTbe — Ha 277-e cyT (4 0KTa6pa) c MHHHMajibHbiM bhaobbim pa3- 
HOo6pa3HeM 0.35 no 6HOMacce h 0.37 no hhcjichhocth. 3to nepHOA OKOHna- 
TeJibHoro OTMHpaHHH napa3HTOB CTapoii reHepauHH h HapaeraHHa HHCJia 
TaKOBbIX HOBOH, pe3KOTO CHH/KCHH3 HanpaJKCHHOCTH B3aHMOOTHOIUCHHH BHAOB 

b cooOmecTBe, ocjia6jieHHa CTpecca. Coo6iu,cctbo HaxoAHTca b coctohhhh pa3- 
pymeHHH. 

CpoKH npoxo>KACHHH h hhcjio CTauHOHapHbix coctohhhh y coo6m,ecTBa na- 
pa3HTOB epiua H3 p. BbinerAM He cooTBercTByiOT TaKOBbiM rojibaHa H3 6acceii- 
Ha p. C. /l^BHHbi (flopoBCKHx, TepemeHKO, 2009) h cpeAHero TeneHHa p. Ileno- 
pbi (flopoBCKHX h AP-, 2012). fleHCTBHTejibHO, y coo6iu,ecTBa napa3HTOB eprna 
hx 3, TOTAa KaK y TaKOBbix rojibaHa — 4. OAHaKO aHajiH3 noKa3braaeT, hto y 
coo6iu,ecTB napa3HTOB o6chx bhaob pbi6 1-e H3 hhx cooTBeTCTByeT yBC.mi ne- 
hhio HHCJieHHOCTH, 6HOMaccbi h bhaoboto pa3HOo6pa3Ha napa3HTOB hoboh re- 
HepauHH (coo6iu,ecTBO b (J>a3e (JjopMHpoBaHHa); 2-e — nepnoAy MaKCHMajibHO- 
ro bhaoboto pa3HOo6pa3HH, 3HaHHTejibHoii HHCJieHHOCTH h 6HOMaccbi napa3H- 
TOB ((J)a3a C(J)OpMHpOBaHHOCTH); 3-e CBa3aHO C npopeCCaMH OTMHpaHHa 
napa3HTOB npouuioro roAa poacAOHHa, noaBJieHHeM h HapacTaHHeM HHCJia bh¬ 
aob h oco6eii napa3HTOB hoboh reHepaunn. B 33BHCHMOCTH ot pacraHyTOCTH 
3thx npoueccoB y oahhx coo6iu,cctb nocjieAHHH nepnoA npoaBjiaeTca, KaK 
oahh (<J)a3a pa3pyuieHHa) hjih pa36HBaeTca Ha 2, (J>a3y pa3pyiueHHa h cocToa- 
Hne, BRjiionaiomee b ce6a KOHeHHbiii OTpe30K (J>a3bi pa3pyiueHna h HanajibHbiH 
4>a3bl (J)OpMHpOBaHHH. 

riepBaa kphthhcckhh tohkb b pa3BHTHH aHajiH3HpyeMoro coo6iu,ecTBa npn- 
xoahtch Ha 19 hiohh (170-e cyT) no hhcjichhocth h 29 hiohh (180-e cyT) no 
OnoMacce. Hhackc pa3Hoo6pa3na IlIeHHOHa b AaHHbiH nepHOA paBeH 1.1 — 1.0. 
Bropaa KpHTHHecKaa TOHKa b (JjyHKHHOHHpoBaHHH coo6iu,ecTBa napa3HTOB 
eprna OTMeneHa 19 OKTa6pa (290-e cyT) no 6noMacce h 31 oicra6pa (304-e cyT) 
no HHCJieHHOCTH c pa3HOo6pa3neM 0.37 h 0.43 cootbctctbchho. 

TaKHM o6pa30M, 1-a KpHTHHecKaa TOHKa BbinaAaeT Ha nepHOA HHTeHCHBHO- 
ro OTMHpaHHH napa3HTOB npouuiOH reHepaunn h, KaK cjicactbhc, Ha naAeHne 
3apaaceHHOCTH napa3HTaMH eprna, CHnaceHne HanpaaceHHOCTH OTHomeHHH bh¬ 
aob b coo6iuecTBe. BTopaa KpHTHHecKaa TOHKa CBaaaHa c poctom bhaoboto 
pa3Hoo6pa3Ha napa3HTOB, HHCJia hx oco6en h SnoMaccbi, hto, ecTecTBeHHO, b 
KOHue oicra6pa Bbi3bmaeT ycHJieHne HanpaaceHHOCTH othouichhh bhaob b co- 
oOiuecTBe. 

CpoKH npoxo/KAeHna h hhcjio kphthhcckhx cocToaHHH y cooOiuecTBa na- 
pa3HTOB eprna He cooTBercTByiOT TaKOBbiM rojibaHa (JJopobckhx, TepemeHKO, 
2009; flopoBCKHx h AP-, 2012). Y coo6m,ecTBa napa3HTOB epiua h rojibaHa H3 
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6acceHHa p. C. ^bhhm hx 2, a y rojibaHa H3 cpeAHero TeueHna p. IleHopbi — 4. 
Oahbxo y coo6mecTB napa3HTOB o6ohx bhaob pbi6 oaho h3 hhx cooTBeTCTByeT 
BpeMeHH OTMHpaHHa napa3HTOB npomjioro roAa po>KAeHHa, Apyroe (hjih Apy- 
rne) — nepnoAy pocTa BHAOBoro pa3Hoo6pa3Ha napa3HTOB, HHCJia hx oco6efi h 
6noMaccbi. HTax, He3aBHCHMO ot Toro no hhcjichhocth hjih 6noMacce oxapax- 
TepH30BaHO coo6mecTBO napa3HTOB eprna, nojiyHeHHbie AHHaMHHecxne (f>a30- 
Bbie nopTpeTbi xoporno OTpaacaiOT ero ce30HHyio cyxueccino, hto paHee noxa- 
3aHO h Ha npHMepe coo6mecTB napa3HTOB rojibaHa (flopoBCxnx, TepemeHxo, 
2009; J],opobcxhx h AP-, 2012). PaccMaTpHBaeMaa CHCTeMa CTa6HJibHa b anpe- 
Jie, 0XTa6pe h aHBape—Hanane cjjeBpajia. B anpejie Ha6jnoAaiOTca Bbicoxne bh- 
AOBoe pa3Hoo6pa3ne, HHCJieHHOCTb h OnoMacca napa3HTOB; b oxTaOpe OTMene- 
hm MHHHMajibHbie 3H3HeHHa 3thx noxasaTejieii; b aHBape—Hanaae cjjeBpajia, 
xorAa xo3aHH 3acejiaeTca hoboh reHepauneH napa3HTOB, Ha6jnoAaiOTca cpeA- 
Hee 3HaneHHe pa3Hoo6pa3Ha, MaxcHMajibHbie ypoBHH hhcjichhocth h SnoMac- 
cm. Bo Bcex CTapHOHapHbix cocToaHHax y coo6mecTBa Ha6jnoAaeTca mhhh- 
MajibHaa cxopocTb TpaHCcJjopMaunn bhaoboh CTpyxTypbi. KpHTHHecxne nepno- 
Abl B p33BHTHH aHajIH3HpyeMOH CHCTCMbl COOTBCTCTByiOT BpeMeHH OTMHpaHHa 
napa3HTOB npouuioro roAa po>XACHHa h 3apa>xeHHK> xo3aHHa hoboh hx reHepa- 
HHeii. IIpoACMOHCTpHpoBaHa aAexBaTHocTb OTpaaceHna hhacxcom D' e ce30H- 
hoh ahh3mhxh Hanpaa<eHHOCTH B3aHMOOTHOnieHHH napa3HTOB b coo6mecTBe. 
IIocjieAHee noATBepAHJio BepHOCTb npeAJiojxeHHa oueHHBaTb cOajiaHcnpoBaH- 
HOCTb (no: nyraneB, 1999) cocToaHna xoMnoHeHTHbix coooiucctb napa3HTOB 
pbl6 no P33HOCTH BejIHHHH HHAeXCOB UleHHOHa, BbipaBHeHHOCTH BHAOB H HH- 
AexcoB AOMHHHpoBaHHa Beprepa-IIapxepa, paccHHTaHHbix no 3HaneHHaM hhc- 
jieHHOCTH h 6noMaccbi cocTaBJiaiomHX hx bhaob (flopoBCxnx, 2002a, 6, h ap ). 

/JeHCTBHTejIbHO, nOXa3aTejIb d'e - 3TO pa3HOCTb HHfjjOpMaUHOHHblX BbipaB- 

HeHHOCTeii bhaob b coo6mecTBax no xojiHHecTBy h OnoMacce hhahbhaob (/(e- 
HHCeHXO H AP-, 2013). 

OyHXHHOHHpoBaHne HaAopraHH3MeHHoii 6HOJiorHHecxoii chctcmm — ecTb 
pe3yjibTaT B3aHMOAeiiCTBHa bo BpeMeHH h npocTpaHCTBe cocTaBjiaiouinx ee 
3JieMeHTOB. BbiacHeHHe npHHunnoB peryjiauHH Taxon chctcmm npeACTaBJiaeT 
co6oh 3aAany, xoTopaa mojkct 6biTb perneHa Jinuib c npHMeHeHneM npaBHjibHO 
Bbi6paHHbix mctoaob HccjieAOBaHHa. 

OnncaHHe XHHeTHnecxoro noBeAeHHa cjiojkhoh chctcmm cboahtcb x co- 
BMeCTHOMy aHajIH3y CXOpOCTH XOJIHHeCTBeHHbIX H3MCHCHHH HHTerpajIbHbIX 
napaMerpoB, xapaxTepH3yK)iiiHx CTpyxTypy coo6mecTBa. Taxoe onncaHne no- 
3BOJiaeT noAOHTH x aHanH3y co6ctbchhmx cbohctb cjiojkhmx HaAopraHH3MeH- 
HMX CHCTCM, B HaCTHOCTH HHepHHOHHOCTH. KpOMe TOTO, MeTOA AHHaMHHeCXO- 
ro c{)a30Boro nopTpeTa, BH3yajiH3Hpya otbcthmc peaxunn coo6mecTBa, AaeT 
ocHOBy AJia npoBeAeHHa AonoJiHHTeJibHbix HCCJieAOBaHHH AJia ohchxh Taxnx 
([jyHAaMeHTajibHbix cbohctb coo6mecTBa, xax ycTOHHHBOCTb h ynpyrocTb, xo- 
Topbie HeAOCTynHbi xanecTBeHHOMy HCCJieAOBaHHH). flajiee, H3ynaa pa3JiHHHbie 
3xojiorH4ecxne CHTyapHH, hjih npoBOAa AonojiHHTejibHbie HccjieAOBaHHa, hc- 
nojib3ya 3tot mctoa, mojkho BHAeTb otbcthmc peaxunn cooOmecTBa Ha achct- 
Bne HMnyjibCHbix hjih CTyneHnaTbix bo3achctbhh. Ilpn 3tom BpeMa pearnpOBa- 
HHa oipa/Kaer HHepunoHHOCTb coo6iuecTBa, a cnoco6HOCTb B03BpaiuaTbca b 
ncxoAHoe cocToaHne hjih npoTHBOCTOaTb yBeJiHHeHHK) B03AencTBHa — ycToil- 
HHBOCTb hjih ynpyrocTb. 
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SEASONAL DYNAMICS OF THE STRUCTURE 
IN A COMPONENT PARASITE COMMUNITY OF THE RUFFE 
FROM THE VYCHEGDA RIVER 

G. N. Dorovskikh, V. G. Tereshchenko, V. G. Stepanov 

Key words : season dynamics, stable state, assemblage, species structure, parasite, phase 
portrait, ruffe, Gymnocephalus cernuus. 

SUMMARY 

The analysis of seasonal fish parasites infestation and the assemblage structure and its 
component communities structure was usually performed in May—October. 
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Nevertheless, the winter season is important in the seasonal dynamics of parasite com¬ 
munities. The main aim of the reserach is to analyse the seasonal dynamics of structure of 
ruffe parasite community from the river Vychegda during the whole annual cycle. 

Three stable states of ruffe parasites community were revealed; they corresponded to 
various seasons: April, October, and January—early February. The first stable state was 
characterized by high values of diversity, number, and biomass of the parasites. The se¬ 
cond one was characterized by the minimum diversity and average values of strength and 
biomass. The third one was characterized by the average diversity and the minimum 
strength and biomass of the parasites. In all the stationary states of community the mini¬ 
mum velocity of species structure transformation has been observed. Critical periods in 
development of the analyzed system corresponded to time of last year parasites dying off 
and infestation of the host by their new generations. It was shown that the seasonal dyna¬ 
mics of equation of fish parasite communities state and the tension of their mutual relati¬ 
ons is adequately reflected by D' E index which estimates the difference of magnitudes of 
Shannon's indexes of domination, calculated from the number and biomass of participating 
species. 
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